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directly as the number of sun-spots visible. Now, if there were 
an intimate connection between the two classes of phenomena, 
the appearance of an area of great solar disturbance at the eastern 
limb, as is occasionally the case at the time of a minimum, should 
give very marked auroral displays, whereas it is quite certain 
that the coincidence is not so marked at these times (where the 
element of " chance " is reduced) as at the time of a maximum ; 
is this not so? 

Auroras are, or are not, an effect of sun-spots on the sun's 
eastern limb. I spent fourteen months in Hudson's Strait, and, 
to my knowledge, during the auroral season from 50 to 75 per 
cent of our clear nights (and clear nights were a peculiarity of 
the latitude in winter) had auroral displays. Assuming two such 
solar areas as required constantly on the sun, and representing 
the term "eastern limb" by twenty-four hours, we have a vastly 
larger number of auroras unaccounted for than this theory ac- 
counts for. 

Quoting from Dr. Veeder's letter to Science, April 28, he says: 
"When, however, this area was at the eastern limb, from Jan. 
7-11, although it had not yet developed spots, and was the seat of 
brilliant faculse only, . . . great magnetic storms ''were "in 
progress and auroras . . . reported in high latitudes." 

I never saw, nor do 1 expect to see, the eastern or western 
limb of the sun when faculaa are visible to ordinary powers, when 
they were not more distinctly "brilliant" there than elsewhere. 
If this condition can be taken as a fulfilment of this theory, it is 
evident that the theory is beyond argument. 

This quotation furnishes the required instance "in which an 
aurora appeared in the absence of well-defined solar conditions," 
for, according to the evidence supplied, "a great magnetic storm " 
was in progress from Jan. 7-11, whereas I feel certain that Dr. 
Veeder cannot claim that an area represented by five days' solar 
rotation (Jan. 7-11) could possess (in fact, his words show it did 
not possess) well-defined solar conditions of the nature required. 

Sun-spots ' have been a special object of study at this observa- 
tory since its institution. It is safe to say that something is 
known of their nature and origin, but that it is as nothing to that 
which remains to be investigated. It is possible to allow fanci- 
ful attributes to this little-known agency, which will account for 
any theory we may be pleased to conceive, but, treated in accord- 
ance with any known dynamical law, there seems to be no way 
of accounting for the peculiar action of this force, which is not 
equally applicable to its position at the western limb. It seems 
evident, from the nature of a sun-spot's formation, that the force 
employed is exerted in a vertical direction ; it would be reasonable 
to expect that the resulting maximum effect should he evident, 
if at all, in the same direction; not horizontally, as this theory re- 
quires. 

Assuming the solar force to be an "electro-magnetic" one, any 
resulting auroral development should bear a fixed relation to the 
line joining the source of energy with the earth's centre and the 
plane of rotation of the earth. If this is a fact, it is quite evident 
that points widely differing in longitude on the earth's surface 
will experience similar effects, as the earth's diurnal motion brings 
them successively under this influence, after a time-interval 
almost infinitely less than that represented by the difference of 
longitude of the two points considered. No one will surely claim 
that this is even approximately the case. 

Again, " cosmical dust and debris " is not conclusively present 
in the "zodiacal light." Even accounting for the origin of the 
zodiacal light in this way, it is observationally evident that the 
rest of interplanetary space is not so filled, for this light is only 
visible as an appendage to the sun, in certain fixed directions; 
elsewhere the absence of the light proves that this "dust and 
debris" is not symmetrically disposed about the sun. Admitting, 
for the sake of argument, that interplanetary space was filled with 
this dust and debris, the lapsed aeons of planetary existence with 
the countless orbital revolutions of the planets themselves must 
have swept out, as the masses of the planets must have aggregated 
to themselves, the last vestige of such dust and debris, leaving 
vast intervals without this assumed conducting material. 

1 " Sun-Spots : Their Maximum and Minimum Periods and Zones of Great- 
est Frequency." Read before the Royal Astronomical Society, April 13, 1882. 



I should be pleased, and I think it would be a matter of more 
than personal interest, if Dr. Veeder has the time, in what I know 
to be a very busy life (setting the "limit" I have suggested), if 
he would, from out the fund of information in his possession, see 
how far the element of "chance" enters into this question, not 
admitting too much of the suppositional when sun-spots fail at 
the required period by the substitution of "facuhe," and at the 
same time show a comparison of coincidences through a semi- 
period, at least, of solar activity. W. A. Ashe. 

The Quebec Observatory, May 6. 
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The Earth's History. An Introduction to Modern Geology. By 
R. D. Roberts. New York, Chas. Scribner's Sons. 1893. 
Maps and illustrations. 270 p. 12°. $1.50. 

This volume is one of a series now being published in England 
by Murrray and in this country by the Scribners, as an outcome 
of the popular University Extension movement. The prospectus 
states that "the aim of these manuals is to educate rather than 
inform. In their prepaiation, details will be avoided except when 
they illustrate the working of general laws and the development 
of general principles ; while the historical evolution of both the 
literary and scientific subjects as well as their philosophical sig- 
nificance will be kept in view." 

The. author of the present volume has been successful in car- 
rying out this plan, for without being detailed be presents the 
broader aspects of the science in a familiar and pleasing manner. 
In the chapter on the "Agents of Destruction," he refers par- 
ticularly to the Grand Canon region, where the phenomena of 
denudation are shown on such a magnificent scale. This is fol- 
lowed by chapters on the extent of the destructive operations in 
Nature, and these, in turn, by other chapters on the construction 
of land. The constructive agents are grouped under the three 
heads of deposition, movements of the crust, and addition by ex- 
trusion from the interior. There are interesting accounts of 
shallow-water deposition, of calcareous deposits, such as coral 
reefs, and of deep-sea deposits. The author does not commit 
himself in regard to the origin of atolls, referring to Darwin's 
theory of subsidence, but not discussing others that have been 
advanced. An interesting account is given of the formation of 
Monte Nuovo in 1538 and of the destruction of Krakatoa in 1883. 

The last part is devoted to the ' ' Evolution of Land Areas," and 
we have here the application to geological phenomena of the 
principles enunciated in the first parts. Two chapters deal with 
the evolution of the British Islands. Altogether the volume gives 
an excellent exposition of geological phenomena and must serve 
as a useful compend to all who desire a knowledge of the princi- 
ples without having to wade through a mass of details concern- 
ing the subject. For these details other volumes must be con- 
sulted. Joseph F. James. 

Washington, D. C, May 3. 

Publie Health Problems. By John F. J. Sykes. The Contem- 
porary Science Series. New York, Charles Scribner's Sons. 
8°. 
The multiplication of books relating to public health may per- 
haps in itself be encouraging, but the fact that the quality in no 
way keeps pace with the quantity is quite the reverse. The hook 
before us covers a wide field — from "heredity" to "dwelling- 
houses" — but conveys, whether rightly or wrongly, the impres- 
sion of being in the main the result of a "cram." The chapter 
on heredity, for example, opens with this remarkable statement, 
" The Darwinian theory of natural selection has given promi- 
nence to two schools of evolutionists, the one attributing evolu- 
tion solely to selection, and the other, whilst not denying the ef- 
fects of selection, valuing — perhaps over-valuing — the effects of 
heredity " (p. 8). If the reader be fairly conversant with modern 
biological literature and be in a somewhat cynical mood he will 
at least derive some amusement from the rest of that chapter. 

It is perhaps unfair to single out the chapter on heredity for 
especial criticism since the subject is rather remote from the 
author's main theme. We regret, however, to be obliged to point 
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to the fact that the succeeding chapters are sprinkled with far 
too many misstatements and that the whole book is marred by a 
loose and slovenly style. We do not wish to imply that the 
book does not contain many valuable and interesting facts, but 
the general lack of precision of statement is painfully evident in 
a passage like this: " It has been hitherto [sic] held that putre- 
faction was a chemical action only, but recent researches have 
shown that numberless microbes are concerned in the process, 
and without these micro-organisms organic bodies retain their 
form " (p. 69). 

Debatable questions are dismissed in a rather summary fashion, 
e. g., " There can be no doubt whatever that sewer gas may pro- 
duce sore throat, diarrhosa, and typhoid fever. ..." (p. 65). 
"the germs of disease may be easily carried into the air from 
refuse and faecal accumulations " (p. 75). 

As for the style, "Koch demonstrated the presence of cholera 
bacilli in the water of Indian ponds or tanks, probably harboring 
and multiplying in the banks " (p. 76,). " However urgent those 
specially familiar with the deteriorating influences at work may 
regard the remedies applicable, yet they can never secure their 
adoption without the consensus of the opinions of others" 
(p. 355). 

The author in a measure, however, disarms criticism by his 
unimpeachable statement in the conclusion (p. 344), "Errors of 
omission and of commission may be readily found in all human 
work ..." 

Report on the Brown Coal and Lignite of Texas. By E. T. Dtjm- 
ble, State Geologist. Austin. 1892. 243 p. Plates. 8°. 

This volume is one of the numerous ones that have recently 
appeared on the work of the survey. It contains a very full ac- 
count of the origin, formation, and composition of the Brown 



coal and of its use as fuel. Many details are given of the geology 
of these deposits in Texas, and comparisons are made between 
these and the European lignites. A strong argument is made 
for the use of the Brown coals in Texas, and the results of the 
investigations made by the author in Europe and in Texas may 
be summed up about as follows: — 

Brown coal and lignite of good quality are capable of replacing 
bituminous coal for all household, industrial, and metallurgical 
processes. 

Texas has an abundant supply which is so situated as to permit 
its being mired and delivered for use at a far less cost than 
bituminous coal. 

The raw coal can be used in stoves and grates, under loco- 
motive boilers, in iron smelting, lime burning, etc. It may be 
used for the manufacture of gas for lighting or heating. It can 
be made into artificial fuel by " briquetting" with coal-tar, 
pitch, etc., and then used like ordinary coal. Certain varieties, 
if charred, will form a coke with coking coal and coal-tar pitch, 
which can be used for locomotive engines and other similar pur- 
poses. 

These facts are of great importance to a country like Texas, 
where wood is practically absent, and where the ordinary soft 
coals and anthracite are nearly unknown. There seems no 
reason why similar deposits of lignite in other States west of the 
Mississippi River should not be utilized. Joseph F. James. 

Manual of Machine Drawing and Design . By D. A. Low and 
A. W. Bevis. London and New York, Longmans, Green & 
Co. 1893. VI. 375 p. 8°. $2.50. 

This excellent work is designed for the use of engineers and 
their apprentices, and for students in technical schools, and is 
admirably adapted to its purpose. It is more a drawing-room 
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Anthropological Society, Washington. 

May 16. — Annual address by the presi- 
dent of the society, Dr. James C. Welling, 
The Last Town Election in Pompeii: An 
Archaeological Study of Roman Municipal 
Government based on Pompeian Wall In- 
scriptions. 

Society of Natural History, Boston. 

May 17. — Clarence J. Blake, Out of Dark- 
ness into Light; or, The Education of a 
Blind Deaf-Mute. Mr. Anagnos kindly con- 
sented to allow Miss Thayer of the Kinder- 
garten for the Blind, and her pupil, Willie 
Robin, to be present. 

WORLD-ENGLISH. 

25 Cents. 

HANDBOOK OF 
WORLD-ENGLISH. 

25 Cents. 

Ex - President Andrew D. 
White, of Cornell University, 
says: " I believe thatthe highest interests of Chris- 
tian civilization and of humanity would be served 
by its adoption." 

" So set down, our tongue is the best for the world 
to unite upon," — Brooklyn Eagle. 

*■ The idea of Mr. Bell has much to recommend it, 
and the presentation is charmingly clear. 11 — Ameri- 
can, Phila. 

"The result is a language which cannot fail to 
meet with acceptance."— Boston Traveller. 

44 World- English deserves the careful consideration 
of all serious scholars."— Modern Language Notes. 

Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 

874 Broadway, New York. 




THE WINNIPEG COUNTRY; 

OK, 

ROUGHING IT WITH AH ECLIPSE PARTY. 

BY 
A. ROCHESTER FELLOW. 

(S. H. SCUDDEB.) 

With thirty-two Illustrations and a Map. 
12°. $1.50. 

44 This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding." — Boston Transcript. 

44 The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention." — The Dial. 



FOSSIL RESINS. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH- 

12°. $1. 



THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 



N. D. C. HODGES, 874 Broadway, New York, 



Reading Matter Notices. 
Bipans Tabules : best liver tonic. 
Eipans Tabules cure jaundice. 



The Rose Polytechnic Institute, an advertise- 
ment of which appears in this issue, is one of our 
leading Engineering Colleges, and is especially for- 
tunate in its thoroughly modern equipment and 
plan of instruction. It lays special emphasis on the 
practical side of technical education, which it is 
enabled to do throughout the whole course of four 
years by its ample shops and laboratories and ex- 
ceptionally complete outfit, especially in electricity. 
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ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE. 
Schoharie, N. T. 



RESTORE YOUR EYESIGHT 

Cataracts, sears or films can be absorbed and 
paralyzed nerves restored, wjlliaat the knife 
or risk. Diseased eyes or lids can be cured by 
our home treatment, "Wo prove it." Hun. 
dreds convinced. Our ?!!i;.<-;(:rato(l pamphlet. 
'Home Treatment for Kyos," free. Don't miss it' 
Everybody wants it. "The 15vi.:,"<31<:u.s Falls, X.Y 
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INDEX 

TO VOLUME XVIII OF 

SCIENCE 

is in preparation, and will be 
issued at an early date. 



